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(5 8) ^^g-r5:J^r'yyii> 
mllBtia bi^'T. ^ X :5f >y ^ ^stltBtJa US/*7. -t >y h 

(04 A) lz^y\dl/ift^rctbo:>t7-tyh^Mmt 
^kmca-^jlija—^iyay^ (1 r e 1) ^*3ffi 

^lcDX:5f-y^4<-('y:?fiI (TOL) ^Wmitt^Ct 

ISOX^f«yi'b'>*7.^» (6 2) ^n-i3;VUi/X^tL 

xf^\(o-fu'y-'j\ (A) tfijDiTT^ msmmy 

V7.^7.^y ^n(r>im^—fl)\/V'i^7s^ (6 2) *E 

mmmx^x. mimmo^-iysy-m (i r e i) 

Km^\^X^u-tl)\yUi/X^mm7YV7. (R. 0 
5) ^-WIEtiaL/i^X^-tr-y b (r) {CV-yt!y^-r§ 

Clf*^2] WE^lcOX^-y^'.-J^^'y^ifii (VOL) 
^Xh7LT®2 0X^i-yi'4tl'>'^'ffl (OTOL) * 

}gfig-r5Xx-y:/i:, 

f}K^l(OX^»«y^5'3}?f y^ffit (TOL) ^-f^^'J^ 

^^n/j:ffjt©ffl8!jcDjiiDOX^-yi'U>'X^ (6 4) 

^/<7^-^f?ia[pi^x^f t LTtuiEm 1 ®rD>'->' 

■\' (A) KWOST. /<5p<-^9l8Ui^X^r^$ffr 

-5J:3lc-rsXx>yyi:. 

i¥tftH^tlfc:/D->— » (B) 3b^#M-rSfcJ6lCs 38 
nfcA7 p{- ^MfEfiJ 0 S T a nfc/^^ p« - ^ 5 1 
a[U->*X^f (6 4) iC7.Y7t^7.7-vfXh-:>X. M 
lax h 7-r S Xx >y P< - ^ 5 lis bi^'X %ti[IE 

u-timu^-i/ny-^ (0 5) tcjSgLTBulE1^5a 

x^SJ^T;t)S6o 

Ci«*«3] ^2 0:/Di/-i;-v (B) ^iq^tfiiiu 
^l©:/Di/-v?-vA7P<-^?ia[^>^X^f (6 4) 

*-r 5»jWo-A;i/Ui^x^fsra*H8ia^ 2 <D:/'n i/- 

i^* + tcfij 0 a C nfc J: 0 l9tB U v'X tc X h T ?n 

^ 2 ©:/Di/-i;-V (cfijffl Wcf-SXr <y yt, 
Mc^Xftv^if-^y^m (TOL) «--i'y^'U?«>h-r 
5iii:{cj:0s B(JIE^2(0ra->-i;-\'{Cckt)JiS?n 
5 ffiicO<B^<DjillD(DX ^•y^\yV7.^^u-ti)\y\y'J 
X^ (6 6) i:tTH(FfB^2 0:^a'>-i^-v (A) tcfij 
»)^TT, iJ^irD->-i;-v©a-*/l/Ui;x^<![) 



(2) #SI¥7-2 8 1 89 7 

2 

2©ra->->'-t'OD-*;l/U-:;x^' (6 6) 
5i9tc-r5Xx>y7i:, ^ «uIE^ 2 0^0 A> 
e.«®Lfci:t, mlfEX^J-y ^4^1' yaffil (TOL) ^ 
u-ti)],WJ7.^ (6 6) <DiBS[fcltxi'iJ/yh-r5 
C i:fc J: D H(li3D-A;l/U-:^X^'^|iJ0STft?I^LT. 
D - Ui;x rt$*-tr-:/St;a7n-r -5 c i: ft < W 

10 7.9tmx-f5^ 

4] imf^2(r>fui/-'j^r^^xsmhfctt 
Bifl2^1SU*^2(OX:5f-yi'3l?^y^ffl (TOL. OT 
OL) ;&Xh7bT, tSIB^2 0yn$/— 
bfc85t#^-rSfc46©Xh72nfcfil (SOffllU-i^X^r 

A) *jg^-r«xx"yy*i8tt, 

c c^c^3^/^T. MfBtij*)ST»i?-ri.xx>y y*^sf)iB^ 

1 RXSm 2 OX^ -y ^'^^'T V^ffil^MfEX h 7 ^nfcffi 
tU'fe-y M-SXx«y:/'^^€fiii:«1t»i:1-Stl*a 

3i2«<obi;x^iijSTm 

D ■t' tclij 0 ^ T 5 X X -y 

CCfcfev^T^ Sf|IBXh7t5Xx«ym m^mzn 

:ro V/- iy> >!,^ a <o«!li(DBIH<:#fi9-r 5 fefefcilf BJiiD 

<D/^5;'(-^f Uv'X^?(cX^-y^.-}?'<i/^f;t7-b-y hm 

2. 3$fea48B«(Dbi?X^*jaT;5}io 
Clf*:S6] u-ti)VTm (BOD ^I'y^fil^&lSOW 

<b UT. m.yu iz-e/XctJ 0 p.nfc-a©x ^ -y 

iO *J ^ ST 6nfc-a©X >y Wi^X ^<0fi!p?©4ig)b<ti} 
fBSlOX^i-yi'4<l'>'^'ffl (TOL) tCiOig^* 

ilillcfcl^T. HulBn— ;{j;l/!Joy— >3i/9 (Ire 
1) 1i\ «9IBn-:ij;l/Tffi3l?-i'V^ffiA^P,^i6^J6e)n 
fc^3S<BC»x^ >y >7 l^i^x^i^^li/^fcfeotl^ui/^c: i: 

x-n'Ao 

[^*«7] a9gUi?X^X^'-yi'«:^bT7d'-bXRr 

^0 «5HTK4?'i'y^' (Bov) «fflffl{k-rsxx>y:^«$ 

CdT-SlifE^lOX^'-y^'jJt-i'y^fffi (TOL) 

au5^x5?»;&®fflUTfTton. ^-nfcifjsoiBbi^x 

^i-b-y h*<'J>i^i:LTSa5n5i^lcU Mfc. 
WEm 1 (r>7.^«j'7it>^^y^(r>^yf; u y h *'Wa«S 
HTffijH'Ty^f (BOV) fili»):*:ti/Mi«r}a<i:t. 
Ui^x ^5i--/^-7 D-i^®;&}t^-r 5Xt <y :/^§ty 
iii:«:#ai:-r5»*«2. 3Sfctt4fciBe<o:^a, 

50 Cii*«8] mi<D«Sbi'X^i:i?-<y^t{a (BOR) 
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3 

RVmzoym^Ui^T.^^^-O'^m (TOR) ^MIB^ 

i<ox^"jif^^-(:/^m (TOL) fcaiwfk-rsxx'y 

tammzmmiyi^x^^s^y'^tm (tor) Rrfmrn 

^lOT.^t-yi'^'l'y^fii (TOL) mllBftfttS 

0. u->*x:5'^Bft;m?nfcyni/-v'-v (c. 03 

F) icmmUiyX^ (7 4) ilLTfJOaTSXx^y 

4 0) ICfcl^T. 

:K7Pi/-'»A^5)(5ffi7FU7. (R) ^§ttaj5A:tJ 
#8(14 2) i:. 

wmmrvvT. (R) ^^feiss^n^c^isfcifciju 

§ A^^-tX 1 1 X ^ -y ^ig^-r 5 

•r5Jt«#® (1 5 0) i:^ 

HuE<53i7KUX^a-;^7;l/'Jn^->'3>]S (Ire 

1) mi(o^m7vu7.^B^t^^m 

(1 5 4) 

mE^7\(UX (R) i:MI2«l<0%lffl7HUX<DH 

tli)^-:^^mUU S»??n/c7KUX (r) ^toieb 

(1 4 6) t, 

(R) *^X^yi7fv7x^^it^LTl/^5^^lClit5tE 

5 1 (D<^m7 KX^S»? L. Mf2fiS7 K U-Xjb^X ^ -r 
-r 7 Pi/*X5»^ii^LTl.^5lg^tcttHi|iB{gJi7 K U 
X%a!«?U i:nKJ:tiX^«yi'l^i?xa»'\<0#l!8%M 

fBs:/n i/- v\ tcsij 0 ST P. nfci^a ui^*x 7 k 

xtS?)#;iSWSiJffli^S (15 2) ^Sit/cc i:^r1f 
§1 i: -r § Uv'X ^ 7 7 'f h 7 ^ -feXSB, 
C^*«10] i}|B{RM7KlxX (R) tmiRtfS2 

(Dmmui'x^^^-^y'fm (bor. tor) t^JtiJ 

*^^«^-r51t«#© (1 6 4. 1 66) 

m 1 o!f^gbv'x^;&fgj^-r-5fc46fC85f2fiS7 ku-x 

(R) ^^l(D'(iS'JD>^->'3>']S (r re 1) fcjta 

R-rs^s (17 0) 

8tllB<gS7KUX (R) %S2<D1i«'jD^r— >3y« 



(3) 1#ig¥7-2 8 1 8 9 7 

(r r e 1 #) KiraSLT. m2C0l^aUi/'X^i^}gJig 

■ra^s (17 2) i:, 

MtB^ 1 Rum 2 cD!feg7 K bX(D<5jn*^-??^a« 

U S9??nfc7KUX (r) ^B9ffi^->'X^7ri';U 
;i^-h7KUX4S? (1 4 4) t*g^-r5v;l/f-7bi' 
(16 2) t. 

ttifi-r)l^:/U^V^m (16 2) ;SrSiJfflLT> HuEfi 
3S7KL'X (R) *W^SlS^>'X^^•fe•y hrtT'OlHlD 
ji* (wraparound) ^ecS^^^^-^lcttBulE^ 1 <0?^ 
70 37 HX«:aiR$-&. WI5<K2»7KUX!b^M83«5!U5^ 

37 Kl^X^jg5?$-li:S{6!|ffll#® (1 6 8. 1 52)* 

mSMKOm^VaJir-i/aym (r r e I) liiJIBa 

-ijJlVu^-i/3y:m (1 r e 1) izU^lyi^y^^^ 

-xffi (RRB) ^tani.rc^mcmL<. tammzo 

m^Vo^-'yai/m (r r e 1 #) t±m[ED-;i;;l/U 
D-Jr-S/ayfl (1 r e 1) fcttriBSKBl^i^X^'^-X 

ffl (RRB) A^P.ButBti«L'~>*X^-lr>y hcr)-9--i'X^II 

tt^ n^m 9 IB«o i^i^x^yr-f h 7 

^■bXggo 
[000 1] 

a-^{cglIU '^tex-i'5^;S';l/3>lfa-^rcDU-:^X^f 
[0002] 

tf a - ^ tiSlft* tcffl^ (Dffi^^it-r « fc ftO b v/'X 5? 
(PC) *«S^T(/^So -leic, yir^^yVRtf 

m^^unt^rcib(ov>'7.^ ( "mwu'v'x^" ) 

tixTl/^^So RISC («S/h^<^-tr-y hrjykfa-^j) 

ffiL«fT5*<T-^'tcS*-r5J«m4fT43*t.m-H (L 

O A D) Stf X h 7 (STORE) ^^W^T*«. Ui? 
40 X:5f*^^bv'X^'\<D#^ (p<tU{ClU$7^-feX-r5 
^^*^6ESU^n5) L*^JfoTl''*l\ RlSCvi^ 
ya:*Ct*P5?X^-b-y h%#Ott(^A<feO. 09itlf 3 
2l@$fc(ifeoi:^<tct^-r5o Ui^X^ii. tfH^ 
7FbX'i'>-r'y^XRl>'-»?-7';l'-^yOi9^(¥ 

^m^r\.^Zo c I s c7-4^-r^f-vtt, li^. mm 

X^'>yi'*iix.Tfc»5. 5F{BX^«>yi'«*'^7>K*^M 
JO 3^K:tia^?n&l.>07KUXill»«S«-r5, R I S 
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5 

L(register spi I ls)©fcJ6{c. y i';^;^^ Urttc 

-'^y ^^^f Cf ffi«*lfc:/aS/-5^-V tttJ ») ITS C i: 

*l5o J.Hennessy.D. Patterson^OComputer Architec 
ture — a Quantitative Approach (1990) Section 8. 

PfaLKSfct>T^fl:LS:V>^''D-/^;Kglobal)Ui^;^ 

u v^x (c^it e> n So / 7 7 h'^-mz fj: ^ kmc. 

D-) , Ui^X^?(D7P>y^«^^-';ic-tr-7'*nSo 

[0 0 0 3] i/i^x^"j?-r>K<i7ti. ■1ft. -y-yv-ri^ 

x-m'^t^cf^WiTTsLx^^'^^^m^^ms. 159,680^ 
T'i« w ^ nr 1/^ 5 . jfesi^ffprn 233, 691 # / ^xiift^ 

7 r ;l/tt?Ra*t^^5, 226, 142^Rlf*S1tWS5, 2 

26, 128^{C^1^?nTt3 »}.*H#ffF^5,083, 2f>mBLXS 

[0 0 0 4] U'JX^^-fy\:^<0^oiiVtM^m(07 

(trj:t>^Ui:^xi'^-(yV':;) ©■^-'TXA'S^StiT 

[0005] u v'x ■> -f K (o^numt. t-/ ^ 



(4) «fi8¥7-28 1 897 

±. <l(DHS?*ifc;l--/^-5-y7'K<tD^ ^-cDT'n 
[0 0 0 6] (rotating register)$H 

/<> *-3fei:tK:«*n*^ffifflprtlfC)S:oTi->S*dfc-rs 

/ci6(c. V7 h'>x70>'W7'^'l'y{b^nft;I/-7tc 
J:oT^^ns„ y7h'>xTO/U7'^-l'>{k2n 

^'^HIW'fX*^Hg?nTV^§!5:P,. ;^^i!tcD;I/-7' 
m^mK)^xrj:iftll£ti:P>rji\,^„ L*^U 1 efiSfcti 

[0 0 0 7] IXSM^tf&H. Vt^mj(DUi^7.it'y^ 

y K■i'(oy;I/-7'•9■1'X*^HS^nTl^5 

[0008] 

[sw] ±ts.^mcm^. *^B^osa<j«, nvea- 

30 S<ii:fcfeSo fISOSWa. 7'a•^r•y•9-(D^!la^cfc^^T 
5o ffi<Dafl<J«. Pfa*a?nfc7'a>'->'XcJ;0i2^S 

micm<osmt. m&^t>tix\^^^\:^i^i/X'$tic-o\,^x 
it-t-:r^m7t^nt>i3i^^ctic^^x. ^^^f^±t 

(D±mm^^<D-fu y-i/^r^zi. *)mmx-^^iio\,ct 

tcttctbiC. bi^'X^Jf-tr-y h^aWt^J-fJ-fSC ttcfe 
So fl!!<DSWtt. V7h'>x7<D/<'ry7>{k$nfc;V 

- 7"© fc i6 1 n V/ - i; ^ i: -f 5 (D Tfi 1^ i; ffl 
S!(<oigifli^i?xi?^^-o7'n->-i;+ iciij ») STS c: t 

50 !ltK.^?,o MtffiOSm. 3y/W5<0^A*LtC 
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[0009] 

[SIS] I ooffljffitt. '^mvi^x^^T.^T 

[0 0 10] tUN-F'>x736W;*ct*X^"y^;& 

[0 0 11] :/Di/-$;+tej:os*?ns (*fc. 

[0 0 12] *%Wany^W5©:n-A*ttcxH'i^^i 

;i/r3 y e i - T'idwtc ui?x ^ ^ {cfj »? 

mL<r)7.^ >y US^X^t^Wr 5t&aUi^X^X^ -y ^ 
*^«1"5Xr-y/: n-A;l/Uo— ye/3>'3S (loca 
I relocation terra, " 1 r e 1 " tWt^) ^^SUWfbt 

^mt^X7'v/;f^i(D7.ftyi^^s^y'$tm (TO 
L) ^«]««{l:-r*<ii:(c<t»3s Sio:/ni/-'»{ci 

U'>*x^ti: urm 1 ©:/D>'-i;i'K:Sj») stt, mfis 

HaUi^X^'X^ -y i'rtcDSiJEP-Ayl/Ui^X^tDSSH 
^E^SXr-y:/ ; ttifSB 1 fOyai/— ^^-^-tDHfTOS 
QfflcOUe^X^Ti'-bXSimcot^T^ ^n-*;l/Ui; 



(5) 1$M¥7-2 8 1 897 

Ui^X ^» -fe y h tCV -y tf >^-r § Xx -y :/o 
[0 0 13] ^ 2 (D:fD :feliftfHl-rftii>Oip«i 

(c^fcoTH. cO^^rStiJ-XTtOXr-y^^St-S ;^ 
l<DX:5f>yi'4?-l'y:5tfl (TOL) ^- "WftjOD T 0 L " 
(OTOL) tW-$tl?>m2(07.iiyif^s^yif^i:L 

X7.h7t^7.7-yf ^mKOT.ity^if^^Z/^m (T 

OL) ^'i'yi'U><yh-r5ci:ic<kO. Sio:^Di/ 
-i;'-^' {c<t 0 ji^^nfeffiiiox ^ -y i^i^x ^5:^ 1 
©:?'Di/-i/> t/^7>«-^§li[bi^x^f i: LTjiiDL 

9tc, SiJl3ST&tlfc^'?^^-:5f?|}!|bi^X:Jfrtfcaj? 
Sn/-c/^7^{-:f*Xh/"r5Xr>y:^, S'^liSfc, 
''^7pt-:J'5l«U'e^X^f%a-A;l/y n-Sr— ^3 >TSfc 
iSCr^^aUi/'X^f-b-y hfcv-y tfy^^tSo 
[0 0 14] ^2(D-fui/-i/^:^nx}m-tlC'^tc-:> 
X. Cnyjfklitmt.^ 1 (O-fuiz-'J^/^^Z—^^m 

KtiJ D ST S xf - >y :;''%^ty„ c<DXr-y-/i,c 
20 it). c:ne©u>'x^tcxh7?nfc/<^;<-^;&. 

p< * y ^^m^ti^m 2<o-/a i^-t/^ i)^^m^X' t s 

AaOX^-y^'bv'X^ti. X:5f<yi7.1^-l'y:5ffil^'r:/^ 
y ;^ :y h -r -5 £1 i: {c J; 0 n- U>?X ^ i: L T^ 2 O 

yDi/-i;-vtciij»)STe>tiSo iKotJtJSTtt^ ^1 
<D:/n->-i;-\'<Da-*;PU':;>x^rtS€r5fef pt^^yfc 

iy-i^^-f}^^(OmmiC^tc-oXI>i. CCOlSliXHi. x^ 
30 ht?>cttcii*). n-*;l/l^5?X^©SiJ»)ST*/K^ 

[0 0 15] *^B^cofteo(llffi(i. 1^537 Kbx;&bs/* 
T^^yr V {C^^f 5 l/i/'X ^ 7 r -Y tVif-^- V 

TiJ'-bXIalKT^So CfDEj^tiiSST FUX^SttB? 
•3, ^gSTFUX^X^fx-r-yi^Ui^X^'TKUX^ra 
i:l±eJbTC(0<S3g7 H^X*U^T-< >y i'PS^'X^rT 

^0 KbX$Mrtfi:fe5*>§A^^t|.Tx^S„ tUX^r-C-y 
i'Pi^X^JTFUX^rai^tCfentf, CKDHKliiKDig 
S7FUX^. mi^i?X^fc7i'-feX-r5^ci6©^l 
Oifea7 F UX i: LT Ixi^X 3^ 7 r -T/l/^- h {CiK^f 
5o c:tO(lKt«Mtc. §it5Slofc<g3i7FUX*n- 
*;l/y n-Jr-i/g y^i;^^tTS20?&a7 FW-X^ 
}gdc-rSlHl!Si:> <gS7FUX*<X^fr-f .y^Ui^x^f 
7 F UXSMrttc^rttntf ^ 2 ©1^37 F UX%7 F U 
X i: LT Uv'x ^ 7 r h tclS^-r -5 ? St ^* 
nSo 7^'^rXliIB^i. a-A;I/y 0-^-^/3 yis^is 

JO g7Fl'Xi:^J6^i6&tifc^aUi^X^K7)lKa^jt{m 
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[0 0 16] ±mLrc. sfc^-nw^oa 

[0 0 17] 

[||«Sra El«bi^X^'i7>r>K'>i;LTaP>tiTt/^ 

[0 0 1 8] 0 1 lc:fel/^T, #^n- 1 *<Ot/^fc^ 1 <D 
'^'f'y K'>tC«, i'D-M;!/ 1x5/7.^ r 0*^8 r 9Sl>' 

a-*;i/i^i;x^tR 1 o*>p.R3 i^^joarenso 

KD'i^^yVy^^mt^t. Uv'X^f r o*^a r 9 

•y:/LT. i^CfttSLHOIx-v^X^JfR 1 0A>6R 1 5$T' 
A^Uv'X^'RS lA^e.R2 6lC%:5„ 1 OfflOUi/'X^f 

ICI em (3 2-1 0-6) C0@WcD^>'X^'*^*5„ 
<^?nSo |p|«tC. '>-r>K'i'S^n+lfC43V>T. 

Bftafflilcue^x^tDR 1 o*''e>R 1 5 i'^^y]f^n) 

ii. f^rsmLm. R 3 lft^P.R 2 6i:^0. 6{@ 

It. ffiffl5n*v''i:t-efe-b-:/^n5Ui^x^f^^^ 

[0 0 19] *%B^«, {g>ir©:^Di/-i/>A<!t4iaui; 
x^©y-;l/*^5fe5i,>{i^-c:'\©ffijt©fflS[ (Mmv 

v>T-t-7^n$ feSTc^ns u5?x^KD<ifs*«/M® 

SfeSlMii; >5}?-i'>^f^/M.T7i'-feX^ 
tx5o U'->*X^'X^-yi'HU>'X^T'|iJfflpItl5:V7 h 
•^xTX^i-y^^OMSiJ^LTMSilirA^T't, tatoT, 
S^{c*OjiJf>Mc7^-bX$n5, ^«0<t:34bi^X 
^(D "id&^J') ST (dynamic allocation)" ay/l 
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/o 

[0 0 2 0] *^^«©-||fiSWT'{i> 1 2 8<@©H^/h 
a^t; 1 2 8<H<D^»/JMR^Uv?x^'^iattTJ:t''o 
*SWSM-F'i'x71xS^x^7r-r;Wi. 6 4<iox 

^fxi"yi'Us/*x^Ra*6 4m<Dmmiyi^7.^'^^vr 

V^TiV^o L'5^X^J7r-l';HiJ4iLfc«ai51IST-il^ 
LTil^U ^•5^Hi7'nH2<y9-r/WX±{c||gtT 

[002 1] ^mUi^T.^ (P R) : ^yT.y-UT-^T 

^'f^-v*>p>M;is^abi^x^»o feaui^x^foiijii© 

flzSUi^X^ (VR) : ^^^T-mS^nS bv^X^JS 
VRS#«PR##i:PUt?*tjT«J:v^U 
^SlHiVR^gr^^iEbT. MlS-r«PR©7KbX«:gi 

X:5if--i' yi'L/i^X^f : ;^D-/^;H^$;7,^f(Grobal Re 
gisters) t X^"y ^aif^«5(/Hi«aifcB84 

L^i/^L'v'x^'-efeSo wv^^xntf. cne.bv'x:?? 

©«s F^S^ft:&LT% >'^7;Ksyllable)T«?n 
5Uiy*X^7H^X;gr^LTiIgE7^-tXSni.„ « 
T<Dllfi6fi«lT?«^ VR7FU'X0*^5 3 Itts X^^x-f 
•y^Uv'X^Jf-p^SPROA^&S 1 t7^'-bX'r'5f£i6 

tSSiU'v'X^' (Rotating Registers) : cne)«Uix*X^J 
iO «V7h'>x7/W:r'5-Y^/{btcB8#"r5fc46©x 

J; t) f J 0 ST e tifc p->*x T'« »9 . ^i^a 

v'X^Jj'^—XR R B (Rotating Register Base)*^P>0* 
7-t>y Fi:tT7^-bX?n5o i!©7'ni/-i;-\'t, 

§ffiSc©<ilic©tSieiU>>"X^{c7^-bXT't5o flifflU 
v^X^^ti >; LT7 K U-XSn-5. 
X^ -y WT.^ : X^ «y i^aH^aD'SaicM^f-S U 
i?X^f©y-;l/T?fe5„ X^f^yi'^i;x^f^7^-bX-r 
5 /S:J6<D-<-X*5 i/HiraSSf^^Jg^-r 5 X -y 3}t 

uy^iiUTga^ns, (fif-pr, ti^i^i^x^au 

LVR (i) t>mW^\z%m.ti^.X\^^^7.^^);^Vi>7. 
^ CD4'©«;^07 F UX«:W UTV^S t <D{C WfS-r 5)5: 
e.lf. V R ( i + 1 ) lig/jN7 F7 Fbx^w-rsx^f 
•yd'US^X^rtm-rs. «TfciS'<5ll«Sff!lT'«> 9 
eliOX^-yi'bi^X^f (R3 2*^e)R I 2 7) 

ttH^tlSo VR s 3 2*^e, 1 2 7tt. '<-X3l<'r>^' 

50 iciiO^m^tir. itftit^PR^m^t^c 
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II 

o—A^l/Ui^X^Jf (Local Registers) .Wf^'y—'J^ 

5. 7 -fe X Rl^ a ;^ -y b i?X T'fe S o 
Co 0 2 2] ±M(r)mm\yi^7.^^-7. (R R B) fCiP 

^©■^-xu>'7.^»©§'^©20(7D3e-^*-rso 
<D 1 -Dtts^/jNgi^x ^ -y ^ r-s 0 . mimm^^ 

*5!()Pi?;^^rgf©TI® OS) BOV : Ui^X^X^y^ 
LT 7 -feT. Plt6% V 7 h -^7X7 X ^ >y ^ Ojf ^ ^ 

n-;<j;l/Uv^X:?POTffiB0L : ayai/-i^-v*^e. 
7i'-{rXnI^*X:? >y Ui^X^m(0-1S(0m<0mn^ 
^•t7.^y ^•^—iiX^^o Wfuiz—'J^fn-kxa^Ts 
^>y^U'->*X^f{iB0LtKLT7i'-tX*n5. -IS 

PA^X^'y^7^i;;^^cDi^^T'*^)^ iStfj*^ 
i <3 2<0«^j = i ^3 2©Ji^J = [ (BOL 
+ i-32)mod ?'\ ■\- Z 2\Ci:-DXm&{'i» ^btl 
^tt^tt. VR i«PR j{C7^-feX-r§ (CC 
T\ PR0*''P)PR3 UiX^x-C>yi}'Ui^X:5fT*fe§ 
i:<SSLTI/-'5) o »$L/V^5liSfifi^Jl«:fcl/-'T. BOL« 
x7*;I/hr'g«}©X^i'y^'U>>X:5t (PR3 2) 

to 

u-i3)V]yi;x^m<D±m m±) tol -.myoiy- 

rtlc^^ffibSl/^U-i^X^. ■r'S:t)-5B0Liil?*^P.T0 
D-*;H^s;x^P©«|iJ©±f®OTOL : 

MSIbS^X^igfOTIBBOR : tg]S{c*^!!>^t)5X^fy 
Ui^X (D-4g(D«|?^^x-r X ^ >y ^ T'fe 5 „ 
tf«U5^X:5'Sp(0±ETOR :tiS{<:*^A^t)SX^>y^ 

[0 0 2 3] -mc. ui^7.itx^yifKmf?>mmi 

^ 7 7 f ;l/St;#i&/jNa^ b v?x ^ 7 r SiJ>«? 



(7) ?tiaqz7-28 1 8 97 

[0 0 2 4] n-*;k /<5p«-^'&t;«f^l^v?X^tt 

fffc{cse?nfcit{tT'fe^a 1 1 o c^mntzct 

lc:<}:?)fJ»}STe.nt/c{4|iJ!?STe?P^?n§„ a-;!; 
yl/l^i^'X^A^iiJO Sren/fJ*} iT8¥l^2tl5J|^{c 
a. W'i^X^'<OSJ0^TRt;iiJDSTjS?mi:J;»)x TO 
LRaf0T0L*<<iE^n5, TOLRl>*OTOL«fJ 
•3 i TSD*|IJ 0 S T^^? n 5 D - * ;I/ b i?X ^ OfflS 

/O Ui^X^^CfJOar/ilJOlTjSI^JCit). TOLA^Ii 
iE^n^o TOLti. J.XT<D03 A- HC^^nSi 9 
SJOSTStffJOaT^l^^n^^^^pt-^JUi^X 

S^X^fOliJDSTRCfiiJOSTlWmi. T.i'-ji^m- 
/ ^7 D-/7 y 7 o-f S i: t B O V t fel^S^Str 

[0 0 2 5] mmui^^xiKomoMxxpitf^xmmc 

iDs BOR^ TOR, TOL, Rt/OTO LA^^iE? 
nSo ti^P^^'X^A^IiJOSTP**!^^. BORttTO 
2<? L(DrtglC-fe>y h^nSo TOL, OTO LSQ'TOR 

a T 0 L J ST P)nstisixi^x (OiBso^tttc 

•b-yh^ns. ti«{Ixi;x;5»©|iJ»)ST»I^J:»3, jS!7!r 

L/i^X^(D<ii;c^^;i.5i: tA^T-t^o 
[0 0 2 6] yniz-v^-v^PffflL (•r^rt)^, 7^7 
7>'KU>'i'(D*ff) O^ffJcSfcoT, ^a©-^-X 
Ui^X^cDil&<^)ttffiAV^^P<-:5' W7.it 0\C7.V7 
snSo J:oT3://W7{ii^D'ta?nfc7'ni/-v'+ 

!3ST:Q:tt6.tf^e>*l/\ HtCB 0 LWO T O LOfilfC 
-b-yh?n> 0T0L{iT0LOfii(c-t>y h$n§, 7" 

XtJ'tt/^^^-^' Ui'X^ OfCX YT-^tltcm^cWs^L 

7'Di/->'-v<Da-*;I/bi;x^&C?tilSU$^X^OfiJ 
*)^xmm:W'j<OX\ 7.^yif7>^-yu-:^m< 

40 [0 0 2 7] fJOST^ffoTI/^S^fCTOLA'BOV 
^m^iiott^tt. X:5^<y^^i3^-/^-7D-bfc 
i:*t>n5, ^rOillSAV X^fyi'{c5IS^nTI/>5 
P->*X:5'0<iia«:fti: brtTt>n?>i:</^3 c 
nfcl^o *v^a-Diip5(niodulo-plus)«lftg 

^mm\^xm'S.'hWi^i'i^7sii7 Kux^ra^fRtfSb 

TfeJ:(/>o l^filfc, SJ0aT)»l^%?Tt>TV^5ISlcBO 
Lmov^m^iiott^tt. Xiiy^li7yif- 
7n-t/'cSt>ti-5o :i--M-7n-/7y^-7a- 

K'>x7T'^ai?n, h 7 -y k^a^ 

JO aWlCX^yi'U5^X^'%y7h'>x7X^ •yi'lCjiai 
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[0 0 2 8] ±mLrzmnci*). 

iJfjflffk (register cleaning) tiq^A,T*v>;5i!lSt J; ») 

C0 0 2 9] ffl»)^Tffla»mi, Pi&ffi^CtKio 

Tgfea<sJ4WT't5o yDv'->'-\'AT'BOL*<i|^a 

-i^-vAfil 0«i<Dn-*;l/US?X^f%Wr5. :/ni/ 

©A7;^-i'bv';^^'*SJ0ST5. e:ntJ;!3, OT 
OLAM 7K:-lr«y fSn, T0L«5 Ifc-fey h^n 

A KOV>T<DSiW^#M) o StC. B O L 4 7 tC-fe «V 

hsns. iift;tasnfc7'Di/-5;>-\' cb) ©d-*;!/ 

a55J-{iB<Da-*;Hi«<DTIli5i:!8:S. OTOLRtf 
T0L{i5 HC-by hSnSo :/P '>-5?+ B K 1 0 « 

^^ TOLRr>*OTOL^6 0tc-fe>y hfS. :^n>- 
S?-1rB*^e.a!»-r5i:, BOL. TOLStfOTOL« 

^^mfsmzs. 4 7. 5 itcy-by h?n§. 

[0 0 3 0] h^mm-n\,t. yuiz—if^^iiz^*)'/ 

[0 0 3 1] yaiz-i^-vrA^Bftfta^nSiltlOO/^ 

*'Xh7?nsi:i^5ci:{i:tait*nfcv\ feci:* 

T-PMtittfB-rs) , ziyfUyii. mmc. mitt 

^jftxhT-rsiifc^^iessii^n-So »sb<tt. to 

LSCfOTOLiIg{*tt-fe-7^n*V>A\ ^n^(r>m 
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[0 0 3 2] §U$^X^X^t«yi'tt. X^y^^w^- 

7D-oK^c^4U5^x^f*^•fe-:/^^^^ Sfex^fy^'7 

7h"i7X7X^f<yi'^Wr5o t^oT. ^Ui^'X^X^ 
70 •y»f4*5KaSSV7h!>x7<Ojfe4iggi5^J-;&S-r. 
[0 0 3 3] ±ii(0:J^}Sfe^5IS"r5K:SfcoT. JfiiTO 
^J^Uv'X^^^^I-SOA^fflP^T'feS : 
0J8IUi^X?A : c:n«@S/^a^X^'-yi'ffl©^tt© 
^-XjK'T^^-BOV. bol. tol. bor, t 
ORRCfOTOL-^lRS-rSo 
MffllUi^'X^B : i:n(4??i&/jN|^^ffl(DSlj£D'^-XJ}?'t' 
y^-BOV, BOL. TOL. BOR, TORRCfO 
TOL -^iRS-rSo 

mmUi^T.i'C : cn«B)£/JMR^l/S^X^KDfci&(Db 
20 i^X X >y :&/^ >y ^7 7 <y :/UTl->5 V 7 h !>X7X 
^ 1 'J 7 H U'X^^tf o 

i?X^X^f'yi'«>'Vyi^7>yybTt''5y7h'i7X7X 

-y i'tD;^^ >; 7 K UX^^tJo 

X4?'r>'^'*<>'<7^-^'i/-:?x^f otcx h7«nsi: i: 
[003 4] mzics^mif^t. roa^P)R 1 2 7t 

T'0#^*M\f4*nfc L'S/'X^-b -y h lc-D(/^T<Diia7 
JO K UXaMtx;l/*<3^?nTt''5« X^fx-f y Ui?X 

^50 (R o*^e.R 3 1 ) iwmsifti-/%)vm<orcit> 

^L^\i\ X^-yi'Ui^X^SfRS 2A''P)R 1 2 7tt#gS 
S^5 8fc«J:U^^ns (i:0#ggS#t47Kl/X7?tt 
*v^c2:Kai8c) . ii(Dtx;PtJ:J:»)a^*ns{S«7K 
UXav 7 h '>x77'n iz-v^Yjb^ P,Mfc l^v'X^X^ 
-y^^^^to <RiS7KUX (VR) fe<TtCiS'<6n 
Sfaai/i^x ^f7 r 'l';l/te7 ^'•bX-r 5fci6fc^|?R©0 
t»)tH!US^X^t7KIxX (PR) fc^Sl^nS, «IJ» 
-^0 ttffiTti, SiJ0^T^nTl/-:&l/^7HUX25ia6 0*^U 
i?X^f X^i -y ^'^{^^^filt UTI^^So 

[0 0 3 5] S3AA^&03I^4. iq^tfUisnfc-ao 

yDi/-i7-v*^5)a^5€il7 FUXSiaj«3^tTV> 

r±j . TTj , mmE r±m > ttej tiftic-e 

R 1 2 7A^e)TlRltti:|iJ»)ST, X^f-yi'COT® (VR 
3 2) {cSMLfci:t0?)ji^^^t7d<:f:feT'tSo S 
50 -^tt. R3 2*^e>±|p)ttiiJ0ST.5i:i:(cJ;oT*S^ 
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[0 0 3 6] m3klcS^mf^t. f^\<r>-^u'y-i? 

t<Di:UT7^a->-$;-V'A{CfJ»)aT5nTI/>So BO 
KBottoffl of Local)5t?-('>'^f{i:^Di/— »A(Da- 
*;1/^H<0TK^S^U TO L (Top of Local)li:^D>' 

^. BOV(BottoiD of Vali(l)»> B O L (Dfi(c%]»3f b 

(oSOrKUXSH) > •rSt>-5T0LJ:»)t± 
©2H$fct4B0VJ:»)feTO2ffl*S^-r« HSBtcfe 

i/^T. ::''D'>-i?-\' A«:^fciiftfffi$n;srni/-S/> 

A^pt-^iSMe 4{i:fDr/-2;-^At|lJ!)^ 

So c<d;S?«, ^■mc'&fc€TT0L#i'y^*v^7 
;<-:Jf2H6 4©±ffitc±iSitlciiS^nTt^Siii:{c 
^?nTI/>S, :a<'f^'^'0T0L«/<7P«-:5'W$^;^^ 
©wo ST<DM<DT 0 Lfil*S^LT(/>So 

Co 0 3 7] -/Ui^-i>\ k\,r.i^\,c-fu-y--JAr B^(f 

L:iK'l'>':5'T'*t)?nSJ;3li:. X?>y^7<DTPS (V R 
3 3) X'^^^u-ijiV TKWXSM^rfiJOl 
T5, :?^n->-5?+B<Dn-*;V$ffl(Dg«J<OSP4^tt> 
/^7P<-^fSFJ6 4*^P^a->-S?+Ai:B{cftii{£::fc5 
i^tc. T'av'-v'-v A<D/^'7^-:5'?ISlx>'7,?6 4 
iCTy ify-^f tti^o iq^O*til?nfcyni/-i^-V©n- 
*;l/Sra«m{i:;^^t«y^©TRS (BOL) C 

[0 0 3 8] afoT^ yui/-i^^^zfmui. /^^z 

-^?IJ!t$M (»iU{f6 4) *^TIS«lK:(^*^aJ:3fiH5 

/^^^-^f^H (tflJ;^tf6 2) li, 03C©7Fb;^^ 
N(0±@gS5^{C|HlOi^«^s B O V (Botton of Val id):^ 

B t («ifimcn-A;l/%) bj/'x^ 6 6 ^MtcfJO 
IT. TOL^^'T^^SflciOE^oTl^^-So ±tmm 

eotcioT^sns. 

[0 0 3 9] 04 AA-'P)04 Hi, Ui^T^^yr ^ 
<i;3:^tiS7FU7.SH^^:x;l/fkLTi/''5o c©a^ 
T% 0 3 A*^&0 3 I lC^fMtt^nrci&W.7 K UXS 
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KiLOc m4A^^mt^t. BOLStfBOV^^'l'y 

cnp>{ie!iK.{fit%a7 k i^x o r-ai/^ :^ai/-5;-\' a 
(oiSMTVux^mez (03 a) {iTOLsj^-r^iT' 
E«5nTi/^5?&a!7 Kbx^K 102 (0 4 A) ^c^^ 

iS-rSo 04B{i$fc, rai/—:^^ Ate A Of JO IT 
5.n. 03 B©®3i7KbX$NI6 4 (C^fS-TS-'^v^ 
-^^la 1 0 4fe?sLTl.>S. 1 0 0«!tea7 

UX^S^g^bTV'>5o -IfifCx 03A*^eB3 I ©# 
^S^fC 4 O^iraSttntfx *'<r04 A*^aS4 I O^t 

[OO4O]04Ctt. TOLd^'fy^'^lss-rSiii: 
C J: 0 0 3 C ©:^D B on- A;l/7 K WXSH 

OffiS7 K WX^Kttmic Pi^X X ^ (DTfS*^ 

!^aue^x^7 7'<;i/i^T«iin»cwiS'r 

u^-i/ay:^mmcfjoiXt>*)l,c^ 04A*^P)04I 
(ca^^nsJcd^c, jiin^nsUv'X^ii. milcWl>yM 
T 6nfe«!ja7 H bX^ IBIfcf^«4il S C i: ft Ufcnf 

(:ftti?n/c7'niy-t;-vtc i OiiM^tcjscTtio are. 

SfcJ6te03D^#j!8-rS„ 
[0 0 4 1] :/ai/-5?-^B{i03Df<:5^^ns<}:3 

i[t7KbXSM7 0*|iJ0ST5„ 7"ni/->'YAt« 
30 jl<D-'<^p{-^i7Kl/'X3SP46 4^Wr-5S0On-A 
;U7KUX$ra6 6«ig»?nftl/\ 03DlC^?n, 

B 0 V 7 F bx 4?-r y tc .i: o T« t) ? n 5 T'n 

■VA<Dn-A;l/7FUX^H6 2tt. 7FbX^P^O± 

[0 0 4 2] 03E*#fi8-r5i:, :^ni/-i;-vB«M 

i/>T©^a7 FbXSMli«TcOgi5^T-«fi8?n5 : H 
97 F bXSgraOTI® (BOL) T'jiS 1 0 . 7 K bXS 

■/O yaiz-^^-vCtiTOLsJ^-yy^T'StJ^nSn 
-A;l/7FUX3^M7 2«:|iJ0aT5o ffD'mtfflOT'a 
(B) OD-A;b7FbX?gH6 4. 6 6(±, 

>$n, 0 3 E (0'ey')i(o±f&^^icm o 

jiA^tfo i/— » A D-:*;l/^ra 6 2 im^O'i^Xf 

^fy^'aiiawtctisi-rs. ^,^•^^,<DJ:5^c. soon 

0STe)nTi-'^i/^7 Fbx^p^tie oT'^^nSo 

CO 0 4 3] 04DRD'04 E ti*'^0 3 DStf0 3 E 

JO v^TMt^ntcmmT f ux^wfc^tts-r -5^97 f 
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JC. 04 EiDn-A;l/7KU7.$Pi 1 1 2tts 03 

[00 4 4] CilT-BS F^^BgtSt^ fni/-iP\ 
C l± tOtcSJ D S T e n fc D - ;?j 7 2 Ad Ttilg 
bv^X^TKUX^ra? 4*fJ»>aT5o TOL (Rtf 
TOR :03G#Ba) *'ry^t«!8«Pi?X^f25lffl<D± 

So <5.«T K bX^ra 6 2, 6 4 St; 6 6 ti^Sf 

V\ H4Ftt, B0R&C;T0LT-i^l?f*tt?>tl5%ia 

TKUXaiffll 1 4<Dm-rS|iJ»)ST%S^LTt>5o 

So 

[0 0 4 5] 03G^#^-rsi:^ ^<r>fui/- 
p-^<r>nxsm L^nMLxfu^y-i?^ c tt»aiui^x 

4<D±IS<D±»C/<5;>{-^'?liS$ia7 6*fJ») 

So ^a7Kl'XSH6 0tt$/c|iJ»3 3Te.nTV^*V> 

bj?x^fe»So 04 yDS/-s;+c*Mfio:/n 

1 etom-rSSJDST^/T^LTV^So 

[0 0 4 6] SSHat,^ lOO^Dv'-v'-VDA^yD 

cK<kOPftfai?n/-cfife(D(gJi7 Huxaiai* 

6nrc-'^^;>(-:jf$p^7 ea, (.■'ot'D.k^ic, :/d>' 

-i/^r D©D-A;l/7 KUX^fflcDTfSfcSnTV^So 

fc<}:t)n-:^j;V7KU'XSra7 S^iiJOSTSo "ftfttJ 

-*;U%7FL/XSra («a-'^7P<-:5'?li!tSM7 6^ 
tt^ 03HO7O, 7 2Stf7 41?^?nSJ:9 

</-'So ya->->?-v B{COVTa-*;l/:&7 Kl^XSW 
6 6&t;6 4tt<in(Ci^oT:/-yi/i^>>y^tlSo 1^ 

Tt/>:5:t/''7KbX^ffl6 O^SLT. BOV(Bottora of 
Valid)iJ<-r>:Sf(ciOE«P>nS, 04Htt. ^ui/ 
-S^-V D*^a-*;UUi;x^ UT<5lffltS«ja7 Kb 

x^iai 1 8<DWf£;-rsfi*)aT**t. 

[0 0 4 7] yniz-e^-v-Dtii^fC. 03HO6Ot<i: 
0^N*tlSfiJfflRlfil*7 KUXSH^S^TffiSUi^X 
^?Sra*9JDSTJ:^i:-rSo cnttl^S^Xii ^- 
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7a-^#;&?|tjeil-ro ^©ig*. BOV^^-Ty^© 

±7Srtcfes>t^-ysMogi5i^A^^^u rnm^t) K-b 
-7*nSo ■b-r*nsgi54Jttiia7Kuxsra6 2 

i:6 4St;6 6<D-gP^^^^tyo BOVvJ^^V'^tt:^-- 

(,>Ti/>s^H*jiiiD-rso c:<oiK«©iij»)STP.nTi^ 
:ftv>7 K bxsra 6 0 a. D (Dtiaius^x 

^StXTfeD, ililT-8 0(i:/D->-i?-\'D©«SUi^ 
/O X^l5iai«:5^LTl''So 

[0 0 4 8] 03 I^^BgfSi:, yaiz-J^+DttB 
0 RRtf T 0 L;!f?'i'y^TE«P>nTV^S«i]SU>'X^J 
7HU'X2gpa8 0^|iJ>)aTbi^t)-pTt/^So CO« 
i^^SS/J^ISO$H J: t) Sl^i-:^* v^fefl!)*^^ *U fc-fe 

6 0*<SoTV^So ctiMtiiS/hRlW^-r CfCig-Si: 
i/>9 0-eii^<. i^4e)Si{)e.nfc<Hii(D7Kux%i6*^ 
■r J: 5tc*-/ WD— b-^a«;&:^figLTV>S<: i: 

20 ^nfc7KL'X©wi. »$L<a^^Ea/^-F'^7x7 
T'^s^<t<SiiT'tsi9icss??ns, c©*gm:iti 

»*«'>?-a-^So fl!i<D^aF!iTtt. «8e?nT(/>stij 

19 ST^iSStS fcJ6lJ:+^>^7 K UX$P^©*.;&-b- 
:/-rS. U->*X^';j--A-7a-St;-tr-y^T'^-p 
T. mS©««^i^X^f*»J»)STfcm©«aa7FU'X 
^•r;Wi04 I K^^ns, CCT 1 2 oayni/'-s? 

D©tigiUi?X^SH^S^LTV->So 
[0 0 4 9] U'>'*X^:t-/^-7D— b-T'StfSTC*! 

<ES7Kuxu->*x:5?v'XxAi:tfeJcf^i!i-rs rjf^ 
{b(cleaning)j ^{litcfeSo rji^;fe(clean)j Ui^X 
iHts ?<€-'Jl^S©iES6!8:3tf-^wrSPi?X^ff:L 
T^g^nSo jffit. r}5?ftUfc(dirty)J Ui^X^ii 
>«t'Jrt§®{l!iT-tS3lf-;S:jtoTl>*l/\ 
fc^i^*X^fttS6<tt«5lE(l*t.©T'feSo -r^to-S. is 
*6.<]lftSJ»)ST6nTl^So «}t!S:l/i^Xi»$Mtt 
B O C (BottMi ofClean)Rtf T O C (Top of Clean) ^'i' 
40 >:JfT'gt)?nTt/-'So B0Ca*M6<rtCttB0Vfc|5l 

uT'^So mm^mr-ii. u>^x^Jrtg*< 
t/^<D-e> TocttBoctc^ibi^ ui^x^<ommtii 

[0 0 5 0] TOC*<BOLiO/h?V>i:t, ^SUi^ 
X ti^ t 'j ^ $ ff MS? LTi^% v\ bs^x ^jf }^{t:a 



-10- 



19 

f 5 bS^X f J 0 S T/|iJ 13 a T^^^SSlfSa t 

[0 0 5 1] l/i^7.^'7 7'l';l/4?-h7^-trXI5|IS 

0 5 «*^B^(cll|-r 5 Ui^X ^ 7 r 'C h 7 -t X 

1 2 SfflObv'XtJrti. b>'7.3f7r'l';H 4 4 
© <}; 9 ^-ao/ ^- K 'i' X 7 l^i^'X 7 r -1' ^i/f tcii^ 
?n§o 05{C^Sn5:5'l':/O7^'-feX15IK!!)^§l^>' 

57KbXl?fe§i&S7KL/7,R;g:, P>'X:5f7 7'l';l/ 

t7i'-bx-r5fci6(Dm-r5i^au->*x^f7 Huxtc 
L/>'x^7KUXR*<7'ry 1 4 2±tcA:b?n^ 

4 6'\c0 30C>A:'3CilOtCig^?n*o 
CO 0 5 2] ay/^U'-^f 1 5 0«, R<Dffi^*«iW^ 

7-f^)*r-i/B y^-v(0<fu—/vvot. ox^fx-c -y 

C <D^a7 F UX A^X ^ x -f >y Uv'X ^ ©iSH© 

fSo tUR3b^3 2J:»?/h2l/^i:tt±^ ffi5^?nfc7K 
l/X*^X:5fr'r>yi'lxi;x^<DKHl^tcfe»3. 

1 5 Oi}^^(Dliitlli-7)l^yUi^VUm7^y I 5 
2*7-9— hLT. MUX 1 4 6*%a7FbXi:tT 
U-^^X 3f 7 7 1' ;WC A:^-r 5 1 <0 LTffi R g i**SS? 
•rs<}:3ti:-r§<. ■Sv^^^n^^. Rax^r-fy^'l'i^ 
X^lCOl>T{i«5iE^tx:&l>o ±35©.}; 3 (c. X:5fxw 
^ \yi^X^liX9>y ^ L/S^X^ra^f^tCttM^L^I/^ 
CO 0 5 3] '5^-X2 : U'i^X^iX^fy i'7^'-tX 
tLRA^3 2«± (*^Oq u pSfcttpd nA^7-tJ--h 
StlTl-'&V-') *6tf. Rti*3l!!l%Ix'i^X5fX^»<yi'<g 
ffi7 KUXT-*D, Vm\y-JX97YVXK-^»j\ly^ 

7'Dv/-i;+(cfij»)iT6nTi>%v^i:<s^-r«o c© 

* v'a -niip»;£fi^ 3 iraWS (modulo-plus adde 
r)l 5 4©Hi:tiaMUX 1 4 6*^LT^v*X^7 7"r 

;n 4 4 ic«ie5n5i4ia7 k ux t brsiR^tiSo 

KbX*gSiS-rSfc46lct>?a-n^S[;?r^fflLT. 
a7KbXR«ra-*;l/«;a'^-v'3y]l ("Ire 
1") , ot»):i-7-b'y htiK^-rSo 'Jn-Jr— >3y 

©iD^i^ X^J-y^^rtlct^aWtcHg^nTl/^SUv'X 
^f|!^^^:•^^/^T©j^*K•^Tll^T^n5o a-;;!3;b';n'>- 
1 r e 1 (BOLffi) - OSSnfcU 



(11) 1tM^7-28 1 897 

20 

$^X:Jf©<BSJt) {j:^H/\ 1 r e 1 lifigT**?). 
^«66nfc y n-^-v/ 3 y;t 7-b -y h lSrc«7D -y 

(OX o IC. m4©:/a2/->/> tci OSiJ 0 ST e.nfc{@ 

iaTa©L/v/'x^*^^ffl^tiSo ffit. sjftafcoT 

tis TftlH:fflS[©bi^X:5'*^SiJ>)ST)»l^^nSo 
Co 0 5 4] g4W©fc«>. /N-F'>x7Ue^X^©iKSS[ 

*n28ffll?. bi^X^tO*^P.3 lA^B^^nfeUv'X 

^■efel3> I'i^X^X^-y^'Atg 6fi©bi;x^*ii^ 
/(? Tt/^Stig^-rSo MC^ <53iX:Sf>yi7 7FbXR = 4 

4Rt;BOL = 4 0T'*5i:fij^-r5. -TSi:, 

Ri: (BOL-32) **v'a-ni!inS[Lfct.©= (4 

4+8) mod 9 6=5 2 

T'feSo C©0!lT'tt> traL-DSpmcJ;5®D)i* 
(9>y:f77'>>K) \,t1&Z.P>1i.\,\ L*^U "6.LB0 

L = 9 0^^. 

Ri: (BOL-3 2) ©^:i?a-DiiPi[= (4 4 + 5 8 
(Ot?) 1 0 2) ) mo d 9 6 = 6 
TfeS. fcy£U il©^5;a-Di(niWil|»©iKftaMtC 

20 R0*^P.R3 l*ffltl?S^5J:9lc:J-B-S©T', fti^W 
{ca3 8i:^5o -letcas P^X^f-yi^U-i^X^f©!^ 
iii:U l<32*^j = i, 1^32*^ 

j=[(BOL+l-3 2)mod P] +3 2tV''5 
M^^CfeStt. VR itiPR j*7^'-trX-r^o 
[0 0 5 5] -ir-xs : Xy^/X^'^^-ELXSmmt 
b->'X^7r'(';l/4?-F7^-bXlHlKl 4 0«$fc, U 
^X^^TcRtfl^i^X^ rm^fkJ (register cleanin 
g)©fci6lc7i'-bX*<T'^5.}:dlc-ri.o «ffllfi^q u 
p«^ f T'tC±«t?nTI/^S*^Pv^X^f7r'l';H^T* 

iO SaS^(valid){cL^ltn(f%P)*l.^UJ^X:Jf«-«7t 

^rct6\t7.^v^7y^~yu-ict^rjs.-:iX^mztx 

5, q u p*^7-9--FSnSi:. <1©€^«MUX14 
6*M»UT, l^i^X^f77l';l/*7i'-trX-r5fc46© 

7FUXtbTQUP*JlJ?-r?.o QUPti^TE^nS 
■^t^©^S^X»©7F^X. 'trs.t>%^QV-l-Qlo 

CO 0 5 6] Q U P ttn-*;l/^ra©^iffl*jf^{c-rs 
^0 ftii>©'>:©Ui^X^J©7FUXT*^5o cn«'^©<£ffl 

osowjsiiT'a^&v^ui^x^JT'^^So .tor, 

QUP7FUX{i#(CT0L+ IT'feSo pt'l'Z/pt^U 
©rt^tt Ui^X 7 7 C ©7 F UX C 3 1!- $ 

n. ^«ii:j:>)?-©u>'x^»*jf^{c-rso TO cat 
^):^yvZt\^o 

CO 0 5 7] *!iaig^qdntt><-<V><tiJ{C?-©rtS 

*3kr- (stji*^) •rsiiiiic.touv'x^^jfmc 

50 aQDN*l/v'X^'77'r;l/*7^-bX-r5fci6©7F 
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\y7-thXmBit^^r>}niM\iX^Umt^. QDN« 

[0 0 5 8] QUPSCfQDN«5VHCgtffiWT'fe5o 

tfaetfJ© "QUPSfettQDN" i:!/^^^^)*^, 0 
[0 0 5 9] tiSiU'^-X^f*g{vft01x5;x^f77t';l/ 
6 0*<ra>yi'(7)JgjiT'^^nTl/'>5o 0600^1 6 

0 a@ 5 ©mis 1 4 0 < oA^(3[)^^;&<i^T 

-K 1 4 2fc««?tl5„ 1 6 4immT 

KUXRtB OR (Bottom of Rotating)4?i'y^f*Jtil!! 
fSo SiJ(Dn>','^U~:Jf i 6 6 (iR T 0 R4^i'>':5t;& 
Jt«-r5„ R*^BORJ:t);*:t<. TOR J:D/jN2i/>t 

[0 0 6 0] I^STKlx-XrtiRfcifil'Jn-y— >3y 
S (rotating relocation term) r r e 1 ^iuML tc^(0 
fc^b^-'o ?|iilUn'5r— i/ay^Sr r e 1 WSLX^'J 

">3>:S1 r e HctiSU>/-X^i-^-Xffi (RRB) % 
r =R+ 1 r e 1 +RR B 

r=R+lrel+RRB- (TOR-BO R) 

[006 1] Ci:T'TOR-BOR{iM?iU'iy*X^-fe«y 
hO:*:t?^-%-;t5o Ti'-bXHgSl 6 0-p. RtiiD* 
S 1 7 0-pr r e 1 fcAoW^tl (Mac^^xa-ning 
^ ^(OmmtUMX 1 6 2fc4*&*X5o 

1 re l&C/RRB{iRJ:^)tt^}{ct)*^5cOT^ Uo-y 
-2^3 >Sr r e 1 ^B5W^TttgLTfc< il i:*^T-t 
So lHl»)ii**<ec5li^, giJ©U 0-5^-5/3 V^r r 

e 1 #if^i;3.~uiimm i 7 zr-Rtcins^n. f-© 



^'^^ 1fiB¥7-2 8 1 8 9 7 

22 

^«*<MUX 1 6 2(<:4x.P>n5. uCT\ r r e 1 # 
tt 1 r e 1 +RRB- (TOR-BOR) {C^U>„ r 
tLXUMX 1 6 2T-^J??n5ffl«. JMTO-t^tegt 

R-BOR+RRB>TOR-BOR 
h«R>T0R-RRB*>if9*^? i:V>9xXhi:^ 

/o cnji, Ri:TOR-RRBi:«it«rs, 

06©n>/^l/-i5f 1 6 8{cJ:0*iJ^*nS„ ^(OmZ 

^^tmr-hnif. ny,%]y-*i 1 6 s^mmrYiyx 

r tUTtxi-D:/'^Xio»Sl 7 20tli;^j;£jijR-r 

«ilUi^X^fa[5|t)ji$;5:*^ofcO[)T?^t), ziy/^U- 
^1 68«?^a7KPXrfcLT^xa-nr^XillW 

s 1 7 0 <ow^i^s»?-r J: 9 {CM u X 1 6 2 ^©aii-r 

[0 0 6 2] a^<OlslK«IalKl 4 0$fe«l 6 0©^ 

U ^-i^ 3 y\mm (subject) X -y ^J' |^«D«|S8Ui?x 

50i9:5:lHlKT-+»T*S5o ffioryU'^r— >3 ^T' 
1i^:i-7-b«y hRRB^fifiOiimT'ffgU jg®fC 
jSCT^S^iDSES 1 7 0t««LTctV^o 

«> *BJ«»^g?A,Ac^||«{cttg^T'fe53. U^X 

[0 0 6 3] m it:^mm^^mt^fcit<o]^V7.9y 

•So qup/pdn. TOR, BOR, RRB. QUP 
/QDN, Irel, r r e 1 r r e 1 #AH»f?n 

«>fcffi«$n«, cn&oui^x^Tfi, mw(r>if^'<y^ 

fil*, ±3SLfcl^v^x^7r-r;l'3}^-h7^-bX|HlBl 
-/O 6 OCDi^^lfv-y t!>y[5]K{C^i|&-r5fcJ6tcAX 1 
7 6*^LT^^SnTI.''.5o U>'X^f7r'f';l/l 4 4 
J'JT-^?n5^US7X^77't';U:il?-hS{C, CKDi 

aUfcM- K■^7X7^tt#^c«fl^c,*^T'^^ 3, gj^ 

tf, 1StS©3p'^':^^ffi%feo^:^!>iB:^,■>^i7x^^|i^^clR^6 
1t^6^«ii^kt5f^:46^CB^iWoTt^•a[Lri3l^Tt, 

J:t''o aaof^^©>'N-K':7X7i:y7h'i7X7 i-r^ 
50 ^o=i-V%'^ts) ^<om*)^ii(Oj:^fi^(o^mi. 
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23 

[0 0 6 4] *^B^<D»^ tt/^*5SeiJT'%W<0iia^S 

[006 5] 

[BliS(Dffi¥%Ilt^] 

[01] \y'Jx^t;^z/Y^ ^TTstm-^mc 

m 2 ] -m<r> ^ ©nar k u-x^s^f 
tear K uxSK^ x;i/^^-r0o 

[03 B] *^?^cDftf^^^-r0 2<DUv'X^-fe«j/ 20 
CH 3 C ] ^fl^BOHf^^^f 0 2 <D bi?X ^ -b y h (0 

[03 D] ^mm<r>m^^^'tm2<o]yi/7.^^v 

[03 E] *«W©ftf^*g^-r02<Dl/i^X^f-fe«y 

1137 KbX25K^x;l/:&^f 0o 
[03 F] *^WO^ff?:^-r0 2cDl'i^X^-t-y hO 

[0 3 G ] *f6W<0»f^*a^'r 0 2 CD bi?X ^Hr y h© 30 
1^97 K bX$ra^x;l/^^-r 0O 

C03H] *^W®filf^*^-r0 2©Ui^X5f-t>y h© 
Iia7 KbX$ffltx;P^5^-r0<, 

[03 I] *^W©llf?«5^-r02©bi^X^t-b'y h© 

mmr Kux^ffl*x;i/^^-r0o 

[0 4 A] 0 3 A©iSa7 K PX^Mtx;l/»cS*JS-r 5 



1$M¥7-2 8 1 8 9 7 

^87 K UX^H*T;l/«r^f 0, 

[0 4 B ] 0 3 B ©1637 K UXSWt r yl/fc^fSf 5 
^a7 Kl'XSH*r;V^r^-r0o 

[0 4 C ] 0 3 C ©^a7 K UXS H^rr;l/tcm-r 5 
1^87 K^X3gM^rr;U^.T^-r0« 

[04 D] 03 D©iia7 Kuxsratr;wc«*s-r5 

1%a7 KlxX3SHtx;I/^^-r0o 
[0 4 E ] 0 3 E ©iia7 K I'XSHtr^l'tci^tS-r -5 

i&a7 KuxSM*x;i/^5^-r0o 

[04 F] 03 F©ISa7FlxXSHtr;l/K:J*lS-r« 
1^a7 KlxXSHtr;l/;&^-r0o 

[0 4 G] 0 3 G (omwr F ux^H^x;i/ti*f£;-r 5 
1^37 F UXS«*T;l/%*'r0o 

[0 4 H] 0 3 H ©iaa7 F l^XSM^ryl/tcm-r s 

«)a7 FbxsM^x;i/^?N-r0o 

[04 I] 03 I ©1^37 F UXSH^x^WcJtfS-rs 

i^a7 Fux^ra^rx;i'^^>-r0. 
[05] :^^m<o-mmm^mmt^ut?7.^yr-f)i 

Jl?- h 7^'-bX[51SS^^-r''N- F'>x7:/D <v :^0o 
[06] *^W©, Ui^X^X^yi^mcmmi^i^T.^ 

^^t^moy^mm^mMt^ ^->*x^7 7i';pjf?- f 

7ir-bX|llB*5^f/N- y^jLT^ay »0o 
[07] *»W^SIS-rsp>?xi'77-i';VS^XrA© 

-^J^^■r/^- F»>x7:rDy ^'0« 
[T?^©lttB^] 

BOV. BOL. TOL, OTOL, BOR, TOR: 

5 0 : X^T^ y^Vi^X-$t 

6 0 : |ij D ST P.4^TV^^:V>7 F UXSH 

1 40. 1 60 : U5^X^7r-i';l/#-F7i'-trX|5iK 
14 4: Uv'X^^y'T;!/ 

14 6: vyl/^r/b-i^-tJ- 

1 5 0. 1 6 4. 1 6 6. 1 68:3>/^U— 

15 2: v^b^yui^-y-SiJJBl^^y 
1 5 4. 1 7 0. 1 72 :imS 
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[04 B] 



[04 C] 



[04D] 
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C«fTB] ¥^1 4^7^ 1 90 (2 0 0 2. 7. 1 9) 

i-'msm nm^7-2 s i s 9 7 

Cii^BflB] ¥^7fpl 0^2 7B (1 9 9 5. 1 0. 2 7) 

c^ii^s] 'j^m^m'mi- 2 8 19 

CtaSS^] ?$P¥7 - 1 0 8 0 5 6 

G06F 9/42 330 

9/46 313 

[FX] 

G06F 9/42 330 R 

9/46 313 B 

C«IHH] ¥^1 4^3,^1 9B (2 0 0 2. 3. 1 
9) 

C^i^^iiE 1 ] 

MEISa Ui^X X -y Ui^X -b >y h -y 

}[^vo^-i^3ym (1 r e 1) ^mmitt^T^Tyy 
f^KOT.^y^^-^^-y^m (TOD ^^mitt^ct 

©:rD$/-s;^r^c»J^)STr^ I9ia»aus^x^fx^»>y 

mKommuiyxiiif^-o^m (bor) tsj^xsmzn 

mS^\yi^X^ifs-{l/m (TOR) lOESlOX^r 
•y^3t?i'>^rffi (TOD {c«UW{k-r5Xx-y:/'i:, 
t9ffi^ 1 <D:rn i/- i?-^' i o XWMV'JT. ^thxrn 

X^^l'yifffi (TOR) feitftaaSKDX^-ytJ'd? 
'i':x:5'ffi (TOD «:'r>i'Up{yh'r5c:i:»cJ:»). 

m2©{|liUi;x^f4?'C>i»ffl (TOR) ^itfWEm 



lOX^Kyi'^^'f^^Jfii (TOD K^107'D-> 
iD. ^tiSUi^X^©fiJ»)^T«)!?l^-r5Xx'y:/' 

f^KMjiLT^ iaEn-*;l/yn^r-i/3y:g (| re 
1) {cjSSUTl^jaTKlxX (r) «r*li)5 C J: 

X (R) ^, Bt[iEife)aUi^X^flcT<y tf^y-r-SXx-y 

t6iaii^iaL'':^x^{i:v>y eyy-r^xx-y 

(a) MI5i^9U'>*X^7Kl/X (R) A^X^xf'yi' 
U'v'X^f©jEHrtKfe5*P,(f, ^l&aUv^X^tZHP 
X (R) t§U<5:S<t9l(rffi!«jaTFUX*-b>y h 
t, 

(b) mtiMiMVi^X^T VUX (R) A^MlBX^xf 
•y i^l^i^X^f©eiBf*9lc^ < . *o^^au$/*X^f 
al^^^X^•^?*l/^5:5^^. ffffilSai^i^X^r (R) ^J; 
tffliJfEn-^yl/UD'^-i/gyjS (1 r e 1) 1912 
ffSEOSCOX^f-y^^Uv^X^^jitU MsBX^x^' y 
^US^X^»oefflfcW7-b-y h^tlfc^v'^i-DipSt 

(c) mmmmUi^X^7}^]yX CR) *^X^fx-i'<y^ 
L/v'X^f©«EiBrt(c5:< . *>oWfeiiab->*X^f*^{fS 

us^x^fsstf. Mie^au>'x^'7Hbx (r) 

ta^TO RtiiCf BO RtioTSesnSliiSbS^X 

( c - 1) Mta^ar k l/x r i)mKmm u v'x o«5 

HrttcfeS^etfx MIBiSabi^X^TKUX (R) 
itfSISUP'ir— >3:/5 (r r e I) ©t^i^i-oin 
»Lfct©{CBi)Sfea7 KUX%-b>y h L. Ktf a 
>3>^ (r r e 1) a. tfigbi/'X^f^-Xii 

(RRB) tiaSn-*;l/UD'5r-i/3y^ (ire 

1) *inWLftfe©fc:^L<, 
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(c-2) msmmwj?.^7vu7. (r) mmmm 

(R) ^^■CfWi<ommVu^-'y3ym (# r r e 
•y hU ^SiJ<OiiiSUP'5^-i/3y« (# r r e 1) 

it. mm.m^iy'J7.^-<-xm (rrb) A^e.i5iB«iii 

—>a>m (I r e 1) {ciO»LfcfeO}c^Ll\ 

tlS*3S2] B(ilB^l©X^r'yi'4<-ry^'ffi (TOL) 
*Xh7tT> ^2<DX5t>yi'4?>l'y^rffi (OTOL) 

ms^l(07s^yi^:f^^y^m (TOL) 

Bui3'>^ < i: fe 1 0(D/^^ ^-5r;grX h 7-r SfJIEXr 
E/^^ - ^ ? 1 1 iS L U v'X ^MI21^a Ui^'X ^-^ly 

imSH 1 ©yni/-2;i'(D-'<7;/-^f§l*a[Ll/s;xii 

^w-r si'us?n-;d;i/i.->'x^fx-?-x^BtiiB^ 2 or 

DS^— »(C|iJOaT, EUi^'X^tCX hT^n/ctaiB 

Sg 2 ©:/D {Clijffl nlfilft J: 3 tc-r 5Xx >y ^ 

tSIBX ^ >y ^ ^^-f y ^fi|;&-r y ^ U p{ y h -r 5 il <}; 
•3, tlfa^2©rni'->/>ti:J;t)Ti6^*n§ffi«cO 
a<^jiiP«OX^-!;i'Ui?X^*, n-A/l/Ui^X^ftU 

TKm2(DyDi/-j;^{c|iji3ST, mm'^in-fxi'y 

-s;-v©D-*;l/L/i7X^cDF*9S^ti i:i6{c;<^: 'J K-b 
-:/-r5<:i:*Utc. Mll2 0yD>/->?-v<7)o-*;l/ 
US^X^f^&^tfJ: 3 tc-rsxx-y 

X^(DStff(tB(il2X^' >y ^.l^'T y:5ffil^r ^ U ^ y hl" 
SCiilcioTs ^P-*;H^5^X^i(DSiJ»3^T*»l^ 
U cntitjT, n-A;l/U5?x^(0f«ig*-t-:/fe 

<ktf'«7c-rs<ii:a<. s^2<o:fD>/-5;+*i¥tfai 
$fc^-i:*>p.S»-r-5Xr-y:''i:, 



[11*^4] ti}Em2©:^at/-i^-v%(fa'ai-r^s is 

SSltiJ:tf®2©X:5»'yi^4?l'>'^fi[ (TOL. OT 
OL) ^XhTLT. K^2©:''Di/— »*>P,^)»f 
^1^\t.^mt^tcib<OX HT^tifcffi^Jg^-r^Xr'y 

HtrlEfiJO aT^ftPI^-rsXx-y l 

2 <0X:? >y .l^'T y^fffi^mlEX h T^nfcfilti: 'J -fe «y 

a tcfj t) ST 5 X-r -y e, {c^i!^., 

WfE^ 1 fc<J:U*m2©X^>y ^/J^-i'>:5f<S«:X V7t^ 
MIBXr-y>''tt, We^2(0:/n$/-i;-V'*>^(0ttfflo 
B{{C#Rg-r'5fcJ&lC> X^f«y^'#-)'y^r:i-7-fe'y 

ty. ii*5«4KtaigcD:/'n$/-i;-\'icu':;x^t*i&W{c 

CIS*«61 MIBSJ»)ST«'»l^-r5Xr-y:^«, Mffi 
iii)D<D>'^'5 ^-^'bv'X^tXhT ? tlfcMfEX 
/J<'i'y^'*7-t-y hfflA^P.X^-yi';H^y^ffi;£tf-M[ 

oa!JRsnfe-o{c, fH![2nfcfii«xh7-rsci:te 

ioT. ^tf»^txfc<I^ButE^l<07ni/-i/>{£:ii 
-rxx-y^^^^lc^ty. ii*^3ti:tEIE©:/DS/-$; 
•\'KU>'*X:5'«:l!iW{i:|iJ»)STS:^ao 
[8II*«8] X^r>^-y^ue;x^-b>y b«««tU W 
iE^2©7'ni/-e/>tci5t/-'T, KX:??"-)" >y d^bi^X 

i5J©^«^nfc-o(c, ttst^nrcffl^xhT-r^ct 

jg-rxx-y7'*^&{c#*. 

icIBIgO^a tcixi?x^«:»l65(c|ij ») St -573 

[||*«9] bi^X^7rt';l'4?-h^7^'-feXl-5ite 
97 K PX^««-r 5 fcl6© bi?X 7 7 h 7 
i'-feXggTfeoT. 

]K:/'a->—:;+*>^<gig7KL'X (R) *§lt8fSA* 

HiJIB€JS7KPX (R) ^^i{)8^J6e.tifcSf[i:tt«t 
T. K<gM7HUX*<X^f>yi?bv?X^<DX:Jfr-^-y^' 
W-i^X^f^S^-rA^if^A^^rWBf-rs^ 1 <D3y/^U-^f 

tuIE<53i7KbX^D-A;l/yn'5r->/3y« (Ire 
1 ) {CinWLT. m 1 <Dfeia7 HL/X^Jgfig-rS?® 
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wmmiT Ki^xisicfjiiiB^ 1 (ommr h ( r ) 

©3 0«-3!»?bT, mmSittltcY i^ux^tm 
Si:, 

ifWa^ESTKUX (R) ^^l*iJ:tf^2(Dtia!bi^;^ 
^'^'Ty^rffi (BOR. TOR) ilJttJU ^{gJS7 K 
UXA^ t9^:/n tJiail/S^x i: LT9J *) 

HtllSiRSTKl^X (R) ^^lOfiiiS'Jny-i/ay^ 
(r r e 1) fcilI»L.T. ^ 1 0!|&a7 K UX^Jgfig-T 

MI2<gS7KUX (R) ^^2<otigiUD'>--i/3y« 
(r r e 1 #) fCtoSLT. S 2 ©tiar K UX^Jgfig 



iJSS 1 ^iiXSm2<ommT Y\y7.(Oo*><K>-"Dltmi 

80ffiS2<Dv;l/^7'U^-9-#g*S!lffl}UT, miSigSr 
KI^X (R) t>\ MIB^iSbi^7.^-t>v 

6.tfS(iiffim2©fea7Fi/x*s5?'r5«!i»#ai:, * 

MieSlOliS'Jn'^r-iyayfl ( r r e 1 ) MIS 
n-*;l/<jD':r-i/3y« (1 r e 1) K:t(rE(fiSUe^ 
X^r<D'^-X|i (RRB) *ini[bfc'6,OfC^L<, S9 
Em2©tlWJny->'3>'a (r r e 1 #) SiJIE 
tig|b$^X^-^-XfiI (RRB) iS^i^mm^VVT.^ 

-Jr-S/ayJB (1 r e 1) fCi!in©Lfcfe<!)tC^L<. C 
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